Rotavirus (RoV) is a non-enveloped dsRNA virus in the Reoviridae family, with a 18.5-kb genome of 11 segments encoding six structural (VP1--4, VP6 and VP7) and five or six non-structural proteins (NSP1-NSP5/6). Reassortment between human and/or animal RoVs plays an important role in the generation of genetic diversity in these viruses, and is presumed to result from co-infection in human or animal reservoirs. However, co-infection with heterologous RoV has rarely been documented, in part due to inadequate detection methods and a lack of large-scale genomic investigations. Despite the availability of an efficacious vaccine, the burden of rotaviral diarrhea remains high in many developing countries, with rotavirus infection detected in 40--50% of all pediatric patients hospitalized with diarrhea. In addition to its cost, reduced vaccine effectiveness in developing country settings has contributed to its low uptake and the lack of government support for vaccination programs across Southeast Asia. The genetics and dynamics of rotavirus (RoV) have rarely been systematically investigated in these settings. The government of Thailand is preparing to add the rotavirus vaccine to its immunization program but has expressed concern regarding its effectiveness in the population and its long-term impact on rotavirus diversity and disease burden. To investigate the diversity of Group A RoV prior to the initiation of immunization programs, we performed full genome sequencing of 200 RoV from infected children across the country from 2004 to 2010 using novel in-house rotavirus capture and sequencing methods. Whilst the majority of samples (76%) showed infection with RoV of the common G1-P\[8\]-I1-C1-M1-A1-N1-T1-E1-H1 (Wa-like) genotype constellation (representing VP7-VP4-VP6-VP1-VP2-VP3-NSP1-NSP2-NSP3-NSP4-NSP5, respectively), 41% of all samples additionally showed heterologous rotavirus co-infection, containing one or more segments representing an additional, less common genotype. Co-infection of G1-P\[8\] Wa-like viruses together with segments representing G9-P\[19\]-I5 lineages was particularly common and phylogenetic analysis suggests that these lineages may have spread through one region of Thailand for three years via serial co-transmission. G1-P\[8\] Wa-like infection with additional G3 or G9 VP7 segments was also common across the country. Despite the high frequency of RoV co-infection in this setting, reassortant viruses were rarely observed (in ∼8% of cases), and none of these appeared to represent reassortment among the common co-infecting viral segments detected within this study. The impacts of co-infection and reassortment on transmission fitness, the epidemiology of rotaviral diarrhea, and vaccine efficacy and long-term viral diversity warrant further investigation via full genome sequencing following the large-scale introduction of immunization programs in Southeast Asia.
